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Abstract 
A comparison has been done between the information reported by Member States to WISE on the 
standards for general physico chemical QEs including nutrients, and the information included in Araújo 
et al. (2019) on methodologies used to assess eutrophication in coastal waters in accordance to 
MSFD, and the methodological standards agreed and used for the assessment of Eutrophication 
criteria elements at regional sea level. 
This comparison is focused on the the common WFD-MSFD physico chemical elements criteria: 
nutrient conditions, Transparency, and Dissolved Oxygen.  
Comparison is done on the parameters used, assessment season and on the existence of threshold 
values.  
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1 Introduction 
 
The Water Framework Directive (WFD) requires the establishment of relationships between the 
concentrations of physico-chemical quality elements, such as nutrient conditions, and biological 
quality. As a component of this, Member States (MS) are required to establish reference nutrient 
conditions for different water body types and to link nutrients with indicators of biological quality. 
The Working Group on Ecological Status (ECOSTAT), as part of the Common Implementation 
Strategy for the WFD, agreed to address the topic of wide variations in parameters and the 
concentration of boundaries set by the Member States and the need of establishing appropriate 
nutrient boundaries to achieve good ecological status. A Best Practice Guide (BPG) was elaborated in 
this context. Its purpose is to help Member States achieve Good Ecological Status (GES) in surface 
waters. It complements the CIS Guidance Document on Eutrophication Assessment (European 
Commission, 2009) by providing more targeted advice on how to link nutrient concentrations in surface 
waters to specific policy objectives. 
For the continuation of this work, WFD CIS Work Programme 2019-2021 (approved by Water 
Directors meeting 29 November 2018, Vienna) includes the general task “Continuing the exchanges of 
information on nutrients and other physico-chemical elements: nutrient boundaries, links with the 
Marine Strategy Framework Directive (MSFD) and Regional Sea Conventions (RSC), nutrient 
reduction targets.” 
The objective of the specific task “links with the MSFD and Regional Sea Conventions” is to check and 
analyse the links (correspondence) between eutrophication descriptor boundaries established by MS 
in accordance to the WFD, with those used for MSFD under Descriptor 5 (Eutrophication) and those 
developed and used within the Regional Seas Conventions. 
Araújo et al. (2019) analysed the information provided by Member States and Regional Sea 
Conventions in relation to the methodologies used to assess eutrophication in accordance to the 
MSFD Descriptor 5. The results showed that for all the MSFD Eutrophication criteria there are 
assessment methods available and in place for implementation in coastal and marine waters across 
EU waters, but for some of the criteria there is still a low degree of harmonization in the 
methodological approaches used, and at the regional level. For some regions and specific criteria a 
higher degree of harmonization is also needed to support and guide the work to be done at national 
level in relation to the methods used for monitoring and definition of threshold values. 
On the other hand, Dworak et al. (2016) and Poikane et al. (2019) compared nutrient boundaries for 
surface waters across European MS. Results from questionnaires reported by Member States in 
relation to nutrient boundaries set for the WFD and the Marine Strategy Framework Directive (MSFD) 
revealed a huge variability in nutrient concentrations boundaries, but also in other relevant aspects 
such as the nutrient parameters and metrics used, the time of year assessed and the reference 
conditions established. 
The WFD reporting guidance for the 2nd River Basin Management Plans (RBMPs) requires the 
Member States to report their standards for all the physico-chemical quality elements supporting 
ecological status (WFD Annex V). These elements include both the general physico-chemical quality 
elements (e.g. phosphorus, nitrogen, oxygen etc) and the river basin specific pollutants (RBSPs). The 
standards for the general physico-chemical quality elements describe the boundary between good and 
moderate status. They are often type-specific and should support good ecological status for the 
relevant biological quality elements for the same types of water bodies.  
The aim of the current report is to compare criteria used and information reported under WFD, MSFD 
and RSC in coastal waters.  
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2 Background and information sources  
Annex V of the WFD, states that the physico chemical elements supporting the classification of 
ecological status in coastal waters are Transparency, Thermal conditions, Oxygenation conditions, 
Salinity and Nutrient conditions. 
Regarding the MSFD,  the Annex of the Commission Decision (EU) 2017/848 of 17 May 2017, laying 
down criteria and methodological standards on Good Environmental Status of marine waters and 
specifications and standardised methods for monitoring and assessment, and repealing Decision 
2010/477/EU, specifies that for Descriptor 5-Eutrophication, the following physico chemical criteria 
elements have to be considered: Nutrient concentration in the water column (Dissolved Inorganic 
Nitrogen -DIN, Total Nitrogen (TN), Dissolved Inorganic Phosphorus (DIP), Total Phosphorus (TP)), 
Photic limit (Transparency) of the water column, and Dissolved oxygen in the bottom of the water 
column.  
Therefore, the common WFD-MSFD physico chemical elements criteria are nutrient conditions, 
Transparency, and Dissolved Oxygen. In the case of the WFD, nutrient parameters are not specified. 
For the purposes of this report, in the case of nutrient criteria, we will focus on the nutrient parameters 
stated in the Commission Decision (EU) 2017/848. 
 
2.1 Information related to MSFD and RSC 
Information on physico chemical elements included in the tables of the report on Descriptor 5-
eutrophication in marine waters (Araújo et al., 2019) have been used for the purpose of this work. 
These tables compile the information provided by 18 Member States on methodologies used to assess 
eutrophication in coastal and marine waters in accordance to MSFD, and the methodological 
standards agreed and used for the assessment of Eutrophication criteria elements at regional sea 
level. Cyprus, Lithuania and Slovenia did not provide information to the MSFD report but after the 
ECOSTAT meeting held in October 2019, they sent the information to be included in the current 
report. 
In the results, this report and additional information provided by Cyprus, Lithuania and Slovenia is 
cited as MSFD information. 
Only information on coastal waters has been considered for this work.  
 
2.2 Information related to WFD 
 
The information has been gathered from the WFD reporting (WISE data base) and provided by EEA. 
This includes information on parameters measured, units, metrics, and good-moderate class threshold 
concentrations.  
Besides, information on assessment season and additional information has been gathered from 
questionnaires on nutrient criteria answered by Member States in 2014-2015 (in the context of the 
ECOSTAT task on nutrient criteria).  
In the results, this information is cited as WFD information. 
 
2.3 Information analyses 
 
The comparison on the criteria used by each Member States for WFD and MSFD purposes is based 
on the level agreement ((Yes/No), (Yes/Yes), (No/No)) of the parameter considered in the monitoring, 
the assessment season, and the existence of threshold values. 
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The comparison on the parameter considered  by each Member States for WFD, MSFD and 
recommend by the RSC, is classified with a score of “3” ( 3 yes or 3 No) and “2” (2 Yes and 1 No, or 2 
No and 1 Yes). In the case of the score 2, it is specified if the agreement is between the WFD-MSFD, 
the RSC-MSFD or WFD- RSC.  
In both cases, the comparison is done only for the Member States which have provided information 
related to MSFD.  
 
7 
3 Results  
 
3.1 Comparison between information related to WFD and MSFD 
 
Dissolved Inorganic Nitrogen (DIN) 
Lithuania has monitored and established DIN threshold values for MSFD purposes, but not for WFD. 
Bulgaria, has established thresholds values in coastal waters for the MSFD implementation, but not for 
WFD (Table 1). However, it has monitored and established seasonally threshold values for Nitrate, 
Nitrite, Ammonia, the components of DIN. Therefore, we can consider that they are monitoring this 
parameter for both Directives. Regarding the assessment season, Bulgaria has different monitoring 
programs depending of the WFD and the different descriptors of the MSFD. In the case of WFD, they 
are measuring all seasons. In the case of MSFD Descriptor D5, they are measuring during Spring-
Summer period. The ground for considering just these two seasons is the specificity of the Black Sea, 
where the anthropogenic enrichment with nutrients and the negative consequences are most 
pronounced during these two seasons. On the other hand, for MSFD Descriptor D1.4 pelagic habitats 
Bulgaria is measuring the same parameters but seasonally, as for the WFD.  
The same situation is for Spain. In many of the water bodies of their national types they have 
monitored and established threshold values for the components of DIN, but only in the case of one 
national type (ACT17), they have established specific threshold values for DIN. 
Cyprus has informed us that the same parameters are measured for both Directives. Cyprus has 
reported to the WISE database that it has monitored and established the threshold values for Nitrate, 
Nitrite, Ammonia, the components of DIN. Therefore, we can considerer that they are monitoring DIN 
for both Directives but without establishing specific threshold values for this parameter. 
Greece has established threshold values for other nutrient parameters but not for DIN; however the 
information included in the ECOSTAT questionnaires show threshold DIN values and the same 
assessment season provided than for MSFD report.  
Latvia has monitored and established DIN threshold values but its experts have informed us that, “for 
some unknown reason it was not reported under the WFD”. In fact, the information included in the 
ECOSTAT questionnaires, show threshold DIN values and the same assessment season provided 
than for MSFD report.  
In the WFD reporting and ECOSTAT questionnaires Romania has not provided any information on this 
parameter, and in the MSFD report, they are monitoring DIN in coastal waters but without establishing 
threshold values. However, under the WFD, this country is measuring components of the DIN (Nitrate, 
Nitrite, and Ammonia). In fact, there is a national legal document establishing the threshold values for 
these parameters. 
In the case of Italy they have reported for WFD purposes threshold values for the trophic index TRIX; 
this index includes DIN, Total Phosphorus, Clh a and Dissolved Oxygen. Therefore, for both Directives 
they are monitoring DIN but there is no specific thresholds values for it. 
Based on ECOSTAT questionnaires, Sweden is monitoring and has established values for WFD 
purposes which is also in agreement with the MSFD report; however, in the WISE database it only has 
reported boundaries for nitrates.  
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Table 1. Dissolved Inorganic Nitrogen 
Member 
State 
WFD 
information 
MSFD 
information 
Assessment 
season- 
ECOSTAT 
Questionnaires 
Assessment 
season-MSFD 
information 
Threshold 
Values- WFD 
information 
Threshold values 
MSFD information 
Belgium Yes Yes - Winter Yes Yes 
 
Bulgaria Yes Yes All seasons Spring, Summer No No 
Croatia Yes Yes Annual Annual Yes Yes 
Cyprus Yes Yes Annual Annual No No 
Denmark 
(Baltic 
sea) 
No No - - No No 
Denmark 
(North 
sea, 
Skagerrak
) 
No No - - No No 
Estonia No No - - No No 
Finland No No - - No No 
France 
(Atlantic) 
Yes Yes Winter Winter Yes Yes 
France 
(Mediterra
nean) 
Yes Yes Annual Annual No No 
Germany 
(Baltic 
sea) 
No No - - No No 
Germany 
(North 
sea) 
Yes Yes Winter Winter Yes Yes 
Greece Yes Yes Annual Annual Yes Yes 
Ireland Yes Yes Winter and 
Summer 
Winter and 
Summer 
Yes Yes 
Italy Yes Yes - Annual No No 
Latvia Yes Yes Winter Winter Yes Yes 
Lithuania No Yes - Winter No Yes 
Malta Yes Yes - - No No 
Netherlan
ds 
Yes Yes Annual Winter Yes Yes 
Poland Yes Yes Winter Winter Yes Yes 
Romania Yes Yes - Annual No No 
9 
Member 
State 
WFD 
information 
MSFD 
information 
Assessment 
season- 
ECOSTAT 
Questionnaires 
Assessment 
season-MSFD 
information 
Threshold 
Values- WFD 
information 
Threshold values 
MSFD information 
Slovenia No No - - No No 
Spain 
(Atlantic) 
Yes Yes Annual Annual Spain has 
established only 
specific DIN 
threshold values 
in one national 
type. 
Yes 
Spain 
(Mediterra
nean) 
Yes Yes Annual Annual No Yes 
Sweden 
(Baltic 
sea) 
Yes Yes Winter Winter Yes Yes 
Sweden 
(North 
sea) 
Yes Yes Winter Winter Yes Yes 
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Dissolved Inorganic Phosphorus (DIP) 
Lithuania and Italy have monitored DIP for MSFD purposes, but not for WFD. In the case of Latvia, 
they have also established threshold values for this parameter (Table 2).  
Estonia, includes DIP in their WFD monitoring, but not for MSFD purposes. Germany (North Sea), 
Netherlands, Ireland, have include this parameter in MSFD monitoring and, excepting NL, have 
established threshold values for the eutrophication assessment. However, they have not included any 
information on this parameter in the WFD report. 
In Netherlands, only DIN is assessed for the quality element nutrients under the WFD. The standards 
for WFD of nutrients are based on the level where DIN ensures the achievement of good 
phytoplankton status, which is done based on empirical/statistical data. 
In Ireland, there is national regulation where only threshold values are set for DIN in coastal 
parameters. For MSFD, they use OSPAR assessment which include both N and P. 
In the case of Germany (North Sea), the information in ECOSTAT questionnaires, shows threshold 
values and the same assessment season reported for MSFD report (Table 2). Thus, we can consider 
they are monitoring this parameter in its coastal waters.  
Bulgaria show disagreements in relation to the assessment season. For the WFD reporting, Bulgaria is 
measuring all the seasons, with different thresholds values depending on the season, but in the MSFD 
report, the assessment season is only spring and summer. The explanation for this disagreement is 
the same than already given for DIN parameter. 
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Table 2. Dissolved Inorganic Phosphorus 
Member 
State 
WFD 
information 
MSFD 
information 
Assessment 
season- 
ECOSTAT 
Questionnaires 
Assessment 
season-MSFD 
information 
Threshold 
Values- WFD 
information 
Threshold values 
MSFD information 
Belgium Yes Yes - Winter Yes Yes 
Bulgaria Yes Yes Annual Spring-Summer Yes Yes 
Croatia Yes Yes Annual Annual Yes Yes 
Cyprus Yes Yes Annual Annual Yes Yes 
Denmark 
(Baltic sea) 
No No - No No No 
Denmark 
(North sea, 
Skagerrak) 
No No - No No No 
Estonia Yes No Annual - No No 
Finland No No - No No No 
France 
(Atlantic) 
Yes No Winter - No No 
France 
(Mediterran
ean) 
Yes No Annual - No No 
Germany 
(Baltic sea) 
No No Winter Winter No No 
Germany 
(North sea) 
Yes Yes Winter Winter Yes Yes 
Greece Yes Yes Annual Annual Yes Yes 
Ireland No Yes - Winter, 
Summer 
No Yes 
Italy Yes Yes Annual Annual No No 
Latvia Yes Yes Winter Winter Yes Yes 
Lithuania No Yes - Winter No Yes 
Malta Yes Yes Annual Annual No No 
Netherlands No Yes - Winter No No 
Poland Yes Yes Winter Winter Yes Yes 
Romania Yes Yes Annual Annual Yes No 
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Member 
State 
WFD 
information 
MSFD 
information 
Assessment 
season- 
ECOSTAT 
Questionnaires 
Assessment 
season-MSFD 
information 
Threshold 
Values- WFD 
information 
Threshold values 
MSFD information 
Slovenia Yes Yes Annual Annual Yes Yes 
Spain 
(Atlantic) 
Yes Yes Annual Annual Yes Yes 
Spain 
(Mediterran
ean) 
Yes Yes Annual Annual Yes Yes 
Sweden 
(Baltic sea) 
Yes Yes Winter Winter Yes Yes 
Sweden 
(North sea) 
Yes Yes Winter Winter Yes Yes 
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Total Nitrogen 
Greece has established threshold values for WFD purposes but not for MSFD. 
Bulgaria, Romania, Latvia and Spain have not included any information on this parameter in the WFD 
report but they are considering it for MSFD purposes (Table 3).  
Romania reports these indicators under MSFD for coastal and marine waters 
In the case of Romania and Spain, there are national legal regulation establishing the threshold values 
for nitrate, nitrite, ammonium and orthophosphate in coastal waters under the WFD but not for Total 
Nitrogen.  
In the case of Latvia, its experts have explained that they are monitoring and have established 
threshold values for this parameter, but for unknown reasons it was not included in the report. Thus, 
we can conclude that they are considering it for WFD purposes.  
As for DIP, Bulgaria is measuring Total Nitrogen for WFD purposes during all seasons, but only in 
spring and summer for eutrophication assessment in the MSFD. 
 
Table 3. Total Nitrogen 
Member State WFD 
information 
MSFD 
informati
on 
Assessment 
season- 
ECOSTAT 
Questionnaires 
Assessment 
season-MSFD 
information 
Threshold 
Values- WFD 
information 
Threshold values 
MSFD information 
Belgium No No - - No No 
Bulgaria No Yes - Spring-Summer No No 
Croatia No No - - No No 
Cyprus No No - - No No 
Denmark 
(Baltic sea) 
No No - - No No 
Denmark 
(North sea, 
Skagerrak) 
No No - - No No 
Estonia Yes Yes Annual Summer Yes Yes 
Finland Yes Yes Summer Annual Yes Yes 
France 
(Atlantic) 
Yes Yes Winter Winter Yes Yes 
France 
(Mediterranea
n) 
Yes No Winter - No No 
Germany 
(Baltic sea) 
Yes Yes Annual Winter Yes Yes 
Germany Yes Yes Annual Annual  Yes Yes 
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Member State WFD 
information 
MSFD 
informati
on 
Assessment 
season- 
ECOSTAT 
Questionnaires 
Assessment 
season-MSFD 
information 
Threshold 
Values- WFD 
information 
Threshold values 
MSFD information 
(North sea) 
Greece Yes Yes Annual Annual Yes No 
Ireland No No - - No No 
Italy Yes Yes - - No No 
Latvia Yes Yes - - Yes Yes 
Lithuania Yes Yes Summer Summer Yes Yes 
Malta Yes Yes Annual Annual No No 
Netherlands No No - - No No 
Poland Yes Yes Summer Summer Yes Yes 
Romania No Yes - Annual No No 
Slovenia No No - - No No 
Spain 
(Atlantic) 
No Yes - - No No 
Spain 
(Mediterranea
n) 
No Yes - - No No 
Sweden 
(Baltic sea) 
Yes Yes Winter, 
Summer 
Winter, Summer Yes Yes 
Sweden 
(North sea) 
Yes Yes Winter, 
Summer 
Winter, Summer Yes Yes 
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Total Phosphorus 
Most of the cases of disagreements is because the countries have not reported any information on this 
parameter in the WFD reporting, but yes for MSFD purposes.  
In the case of Romania and Spain, there are national legal regulations establishing the threshold 
values for nitrate, nitrite, ammonium and orthophosphate in coastal waters under the WFD but not for 
Total Phosphorus.  
In the case of Latvia, its experts have explained that they are monitoring and have established 
threshold values for this parameter, but for unknown reasons it was not included in the report. Thus, 
we can conclude that they are considering it for WFD purposes.  
In the case of Italy they have reported for WFD purposes threshold values for the trophic index TRIX; 
this index includes DIN, Total Phosphorus, Clh a and Dissolved Oxygen. Therefore, for both 
Directives, they are monitoring TP but there is no specific thresholds values for it. 
In the case of Greece, they have monitored and reported threshold values for WFD assessment but 
not for MSFD report (Table 4). 
 
Table 4. Total Phosphorus 
Member State WFD 
information 
MSFD 
information 
Assessment 
season- 
ECOSTAT 
Questionnaires 
Assessment 
season-MSFD 
information 
Threshold 
Values- WFD 
information 
Threshold values 
MSFD information 
Belgium No No - - - No 
Bulgaria No Yes - Spring-
Summer 
No No 
Croatia Yes Yes Annual Annual Yes No 
Cyprus No No - - No No 
Denmark (Baltic 
sea) 
No No - - No No 
Denmark (North 
sea, Skagerrak) 
No No - - No No 
Estonia Yes Yes Annual Summer Yes Yes 
Finland Yes Yes Summer Annual Yes Yes 
France 
(Atlantic) 
No No - - No No 
France 
(Mediterranean) 
No No - - No No 
Germany (Baltic 
sea) 
Yes Yes Annual Winter Yes Yes 
Germany (North 
sea) 
Yes Yes Annual Annual  Yes Yes 
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Member State WFD 
information 
MSFD 
information 
Assessment 
season- 
ECOSTAT 
Questionnaires 
Assessment 
season-MSFD 
information 
Threshold 
Values- WFD 
information 
Threshold values 
MSFD information 
Greece Yes Yes Annual Annual Yes No 
Ireland No No - - No No 
Italy Yes Yes - Annual No No 
Latvia Yes Yes summer summer Yes Yes 
Lithuania Yes Yes summer summer Yes Yes 
Malta Yes Yes - Annual No No 
Netherlands No No - - No No 
Poland Yes Yes Summer Summer Yes Yes 
Romania No Yes - Annual No Yes 
Slovenia Yes Yes Annual Annual Yes Yes 
Spain (Atlantic) No Yes -  No No 
Spain 
(Mediterranean 
No Yes - - No No 
Sweden (Baltic 
sea) 
Yes Yes Winter, Summer Winter, 
Summer 
Yes Yes 
Sweden (North 
sea) 
Yes Yes Winter, Summer Winter, 
Summer 
Yes Yes 
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Photic Limit 
Photic limit measured through Secchi disk depth is the parameter with less disagreements. 
Germany (Baltic sea) and Greece are measuring this parameter and have established threshold 
values for MSFD purposes but not for WFD (Table 5).  
In France, turbidity is measured (not transparency) for WFD from March to October (monthly) in sub 
surface waters (0-1m), and threshold values depends of the ecotype (rocky areas and muddy/sand 
area and water bodies at the mouth of the rivers). In the case of MSFD, France is also measuring 
turbidity, as Secchi disk methods is not used systematically and the threshold values are set in 
accordance with WFD. Although France is not using Secchi disk, we can consider that they are 
measuring the same parameter related to transparency and in the same way for both Directives. 
Spain has established threshold values for WFD purposes, but not for the MSFD. 
Bulgaria, has reported different assessment seasons. The explanation for this disagreement is the 
same than already given for DIN, DIP. 
 
Table 5. Photic Limit 
Member State WFD 
information 
MSFD 
information 
Assessment 
season- 
ECOSTAT 
Questionnaires 
Assessment 
season-MSFD 
information 
Threshold 
Values- WFD 
information 
Threshold values 
MSFD information 
Belgium No No - - No No 
Bulgaria Yes Yes All seasons Spring-Summer Yes Yes 
Croatia Yes Yes Annual Annual Yes Yes 
Cyprus Yes Yes - - Yes Yes 
Denmark (Baltic 
sea) 
No No - - No No 
Denmark (North 
sea, Skagerrak) 
No No - - No No 
Estonia Yes Yes Annual Summer Yes Yes 
Finland Yes Yes Summer Annual Yes Yes 
France 
(Atlantic) 
Yes Yes March-October March-October Yes Yes 
France 
(Mediterranean) 
Yes Yes March-October March-October Yes Yes 
Germany (Baltic 
sea) 
No Yes - Summer No Yes 
Germany (North 
sea) 
No No - - No No 
Greece No Yes - Annual No No 
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Member State WFD 
information 
MSFD 
information 
Assessment 
season- 
ECOSTAT 
Questionnaires 
Assessment 
season-MSFD 
information 
Threshold 
Values- WFD 
information 
Threshold values 
MSFD information 
Ireland No No - - No No 
Italy Yes Yes - - No No 
Latvia Yes Yes Summer Summer Yes Yes 
Lithuania Yes Yes Summer Summer Yes Yes 
Malta Yes Yes - monthly No No 
Netherlands No No - - No No 
Poland Yes Yes Summer Summer Yes Yes 
Romania Yes Yes Annual Summer Yes Yes 
Slovenia Yes Yes Annual Annual No No 
Spain (Atlantic) Yes Yes Annual Annual Yes No 
Spain 
(Mediterranean) 
Yes Yes Annual Annual Yes No 
Sweden (Baltic 
sea) 
Yes Yes Summer Summer Yes Yes 
Sweden (North 
sea) 
Yes Yes Summer Summer Yes Yes 
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Dissolved Oxygen 
Dissolved oxygen is the parameter with more disagreements. 2 countries (Belgium, Estonia) have 
reported and have established threshold values for WFD monitoring, but not for MSFD purposes. The 
opposite situation is for DE and IT. 
In the case of Italy they have reported for WFD purposes threshold values for the trophic index TRIX; 
this index includes DIN, Total Phosphorus, Clh a and Dissolved Oxygen. Therefore, for WFD they are 
monitoring Dissolved oxygen but there is no specific thresholds values for it. 
Bulgaria, has reported different assessment seasons. The explanation for this disagreement is the 
same than already given for DIN, DIP and photic limit. 
 
Table 6. Dissolved Oxygen 
Member State WFD 
information 
MSFD 
information 
Assessment 
season- 
ECOSTAT 
Questionnaires 
Assessment 
season-MSFD 
information 
Threshold Values- 
WFD information 
Threshold values 
MSFD information 
Belgium 
Yes 
No 
- - Yes No 
Bulgaria 
Yes 
Yes 
All seasons Spring-summer Yes Yes 
Croatia 
Yes 
Yes 
Annual Annual Yes No 
Cyprus 
Yes 
Yes 
  Yes Yes 
Denmark 
(Baltic sea) 
No 
No 
- - No No 
Denmark 
(North sea, 
Skagerrak) 
No 
No 
- - No No 
Estonia 
Yes 
No 
- - No No 
Finland 
No 
No 
- - No No 
France 
(Atlantic) 
Yes 
Yes 
Summer  Summer Yes Yes 
France 
(Mediterranea
n) 
Yes 
Yes 
Summer  Summer  Yes Yes 
Germany 
(Baltic sea) 
No 
Yes 
- Autumn No Yes 
Germany 
(North sea) 
No 
Yes 
- Summer-Autumn No Yes 
Greece 
Yes 
Yes 
Annual Annual Yes Yes 
Ireland 
Yes 
Yes 
- Summer Yes Yes 
Italy 
Yes 
Yes 
- Annual No Yes 
Latvia 
Yes 
Yes 
- Summer Yes Yes 
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Member State WFD 
information 
MSFD 
information 
Assessment 
season- 
ECOSTAT 
Questionnaires 
Assessment 
season-MSFD 
information 
Threshold Values- 
WFD information 
Threshold values 
MSFD information 
Lithuania 
Yes 
Yes 
  No No 
Malta 
Yes 
Yes 
Monthly Monthly No No 
Netherlands 
Yes 
Yes 
Monthly Monthly Yes Yes 
Poland 
Yes 
Yes 
Summer Summer Yes Yes 
Romania 
Yes 
Yes 
Annual Summer Yes Yes 
Slovenia 
Yes 
Yes 
Annual Annual No No 
Spain 
(Atlantic) 
Yes 
Yes 
Annual Annual Yes Yes 
Spain 
(Mediterranea
n) 
Yes 
Yes 
Annual Annual Yes Yes 
Sweden 
(Baltic sea) 
Yes 
Yes 
Annual Annual Yes Yes 
Sweden 
(North sea) 
Yes 
Yes 
Annual Annual Yes Yes 
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3.2 Information related to WFD, MSFD and Regional Seas Conventions 
3.2.1 General Comparison 
Araújo et al. (2019) summarized the parameters and standards used for the eutrophication 
assessment at regional level (Table 7). 
Tables 8-11 and Figure 1 show the level agreement between the nutrient criteria used by each 
Member States for WFD, MSFD and the RSC criteria. A score of 3 and 2 identifies the level 
agreement, specifying, in the case of the score 2, if the agreement is between the WFD-MSFD, the 
RSC-MSFD or the WFD- RSC.  
In relation to nutrient criteria, DIN and DIP are parameters used in the eutrophication assessment by 
OSPAR, HELCOM and Black Sea. In the case of Black Sea, it is mandatory the monitoring of NO3, 
NO2 and NH4.The sum of these parameters is DIN. 
In coastal waters, HELCOM considers that DIN and DIP should be measured depending of the 
national WFD implementation. In the case of DIN, only Latvia has reported it to the MSFD monitoring; 
Poland and Sweden are measuring it for WFD and MSFD purposes. 
TN and TP, are used by HELCOM and Black Sea (in this case is mandatory the monitoring of these 
parameters), but in the case of OSPAR is not included as an obligatory parameter in the 
Eutrophication assessment. 
In the Mediterranean Sea, UNEP MAP, there is a less general assessment nutrient criteria agreed and 
the comparison, at this point, is not representative for Mediterranean countries.  
In general, for DIN and DIP, there is a low level of agreement (score 3) between the criteria used by 
each Member state for WFD, MSFD and RSC.  In the case of score 2, there is a higher percentage of 
agreements between WFD and MSFD reports, than MSFD report and RSC criteria. However, for TN 
and TP, there are more cases with score 3 than 2.  
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Tabla 7.Methodological standards used for the assessment of Eutrophication criteria and criteria element at regional level (Source: Aráujo et al., 2019) 
Criteria Element OSPAR  HELCOM  UNEP MAP  Black Sea  
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e
n
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D
IN
) Coastal waters and Open sea: Winter 
nutrient concentrations. Some contracting 
parties (CPs) use salinity-normalized 
assessment levels to ensure a coherent 
approach 
 
Coastal waters: according to national WFD 
implementation 
Open sea: Average DIN concentration in the 
surface (0 – 10 m) during winter 
 
Coastal waters and Open sea: No general 
assessment criteria agreed. Some countries 
presented geographical variability of some 
key nutrients (DIN and TP). For the data 
presentation Box and Whiskerplots are used 
Coastal waters and Open sea: assessment 
criteria partly agreed at regional level. NO3, 
NO2, NH4 monitoring mandatory. Maximum 
concentrations in surface layer during end of 
winter-spring 
D
is
s
o
lv
e
d
 
in
o
rg
a
n
ic
 
p
h
o
s
p
h
o
ru
s
 
(D
IP
) 
Coastal waters and Open sea: Winter 
nutrient concentrations. Some CPs use 
salinity-normalized assessment levels to 
ensure a coherent approach 
Coastal waters: according to national WFD 
implementation 
Open sea: Average DIP concentration in the 
surface (0 – 10 m) during winter 
Coastal waters and Open sea: No general 
assessment criteria agreed. Some countries 
presented geographical variability of some 
key nutrients (DIN and TP). For the data 
presentation Box and Whiskerplots are used 
Coastal waters and Open sea: assessment 
criteria partly agreed at regional level. PO4 
monitoring mandatory. Maximum concentrations 
in surface layer during end of winter-spring 
T
o
ta
l 
n
it
ro
g
e
n
 (
T
N
) Coastal waters and Open sea: only some 
CPs consider useful, but not included as 
obligatory parameters in the Eutrophication 
Monitoring Programme. 
Coastal waters: annual averages or seasonal 
averages (mean summer concentration or 
mean winter concentrations) depending on 
CPs (according to national WFD 
implementation) 
Open sea: average (2011-2016) of total 
nitrogen concentration in the upper (0-10m) 
water layers throughout the year 
Coastal waters and Open sea: No general 
assessment criteria agreed. Some countries 
presented geographical variability of some 
key nutrients (DIN and TP). For the 
presentation of the data Box and 
Whiskerplots are used 
Coastal waters and Open sea: assessment 
criteria partly agreed at regional level. TN 
monitoring mandatory. Maximum concentrations 
in surface layer during end of winter-spring 
T
o
ta
l 
p
h
o
s
p
h
o
ru
s
 (
T
P
) 
Coastal waters and Open sea: only some 
CPs considered useful, but not included as 
obligatory parameters in the Eutrophication 
Monitoring Programme. 
Coastal waters: annual averages or seasonal 
averages (mean summer concentration or 
mean winter concentrations) depending on 
CPs (according to national WFD 
implementation) 
Open sea: average (2011-2016) of total 
phosphorus concentration in the upper (0-10m) 
water layers throughout the year 
Coastal waters and Open sea: No general 
assessment criteria agreed. Some countries 
presented geographical variability of some 
key nutrients (DIN and TP. For the data 
presentation Box and Whiskerplots are used 
Coastal waters and Open sea: assessment 
criteria partly agreed at regional level. TP 
monitoring mandatory.  Maximum 
concentrations in surface layer during end of 
winter-spring 
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Criteria Element OSPAR  HELCOM  UNEP MAP  Black Sea  
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 Coastal waters and Open sea: used by 3 
CPs. Can be included in COMP as part of 
the holistic assessment as light availability 
Coastal waters: WFD indicators on water 
clarity or turbidity  
Open sea: Water clarity: average Secchi depth 
during summer measured as the depth in 
meters  
Coastal waters and Open sea: recommended 
for a complete assessment of eutrophication 
and GES achievement. GES thresholds and 
reference conditions need to be established 
as minimum requirements on a regional/sub-
regional level or on a sub-division of the sub-
region (such as the Northern Adriatic), due to 
local specificities in relation to the trophic 
level and the morphology of the area 
Coastal waters and Open sea: Secchi depth 
measured 4 times a year 
D
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s
o
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x
y
g
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n
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n
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e
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o
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Coastal waters and Open sea: used by 10 
CPs according to COMP agreement, though 
only 7of 9 did this in practice. The metric 
varies: generally based on 5th or 10th 
percentiles. 1 CP uses mean of lowest 25% 
of data. 1 CP uses minimum concentration 
and saturation. Also an OSPAR Common 
Indicator available 
Coastal waters: WFD indicators on oxygen 
concentration or hypoxia  
Open sea: average Oxygen debt below the 
halocline; Threshold values defined from the 
95th percentiles during the pre-eutrophied 
period, detected through change-point analysis 
for all assessment units. Under development 
shallow-water oxygen concentration  
Coastal waters and Open sea: 
Recommended for a complete assessment of 
eutrophication and GES achievement. GES 
thresholds and reference conditions 
(background concentrations) are needed to 
be set for nutrients, transparency and oxygen 
as minimum requirements on a regional/sub-
regional level or on a sub-division of the sub-
region (such as the Northern Adriatic), due to 
local specificities in relation to the trophic 
level and the morphology of the area 
Coastal waters (up to 50m depth): Oxygen 
saturation and dissolved on bottom layer during 
late summer 
 Open sea: sigma-T equals to 15.4-15.5 during 
late summer 
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Table 8. Dissolved Inorganic Nitrogen 
Member 
State 
WFD 
information 
RSC  coastal 
waters  
MSFD information Level Agreement 
Belgium Yes Yes Yes 3 
Bulgaria Yes Yes Yes 3  
Denmark 
(Baltic sea) 
No Yes No 2(WFD-MSFD) 
Denmark 
(North sea, 
Skagerrak) 
No Yes No 2(WFD-MSFD) 
Estonia No Yes No 2(WFD-MSFD) 
Finland No Yes No 2(WFD-MSFD) 
France 
(Atlantic) 
Yes Yes Yes 3(WFD-MSFD) 
Germany 
(Baltic sea) 
No Yes No 2(WFD-MSFD) 
Germany 
(North sea) 
Yes Yes Yes 3 
Ireland Yes Yes Yes 3 
Latvia No Yes Yes 2 (RSC-MSFD) 
Lithuania No Yes Yes 2 (RSC-MSFD) 
Netherlands Yes Yes Yes 3 
Poland Yes Yes Yes 3 
Romania Yes Yes Yes 3 
Spain 
(Atlantic) 
Yes Yes Yes 3 
Sweden 
(Baltic sea) 
Yes Yes Yes 3  
Sweden 
(North sea) 
Yes Yes Yes 3  
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Table 9. Dissolved Inorganic Phosphorus 
Member 
State 
WFD 
information 
RSC  coastal 
waters  
MSFD 
information 
Level Agreement 
Belgium Yes Yes Yes 3 
Bulgaria Yes Yes Yes 3 
Denmark 
(Baltic sea) 
No Yes No 2(WFD-MSFD) 
Denmark 
(North sea, 
Skagerrak) 
No Yes No 2(WFD-MSFD) 
Estonia Yes Yes No 2(WFD-MSFD) 
Finland No Yes No 2(WFD-MSFD) 
France 
(Atlantic) 
Yes Yes No 2(WFD-RSC) 
Germany 
(Baltic sea) 
No Yes No 2(WFD-MSFD) 
Germany 
(North sea) 
No Yes Yes 2(WFD-MSFD) 
Ireland No Yes Yes 2 (RSC-MSFD) 
Latvia Yes Yes Yes 3 
Lithuania No Yes Yes 2 (RSC-MSFD) 
Netherlands No Yes Yes 2 (RSC-MSFD) 
Poland Yes Yes Yes 3 
Romania Yes Yes Yes 3 
Spain 
(Atlantic) 
Yes Yes Yes 3 
Sweden 
(Baltic sea) 
Yes Yes Yes 3 
Sweden 
(North 
sea) 
Yes Yes Yes 3 
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Table 10. Total Nitrogen 
Member 
State 
WFD 
information 
RSC  coastal waters  MSFD information Level Agreement 
Belgium No Not obligatory 
parameter 
No 3 
Bulgaria No Yes Yes 2 (RSC-MSFD) 
Denmark 
(Baltic sea) 
No Yes No 2(WFD-MSFD) 
Denmark 
(North sea, 
Skagerrak) 
No Not obligatory 
parameter 
No 3 
Finland Yes Yes Yes 3 
France 
(Atlantic) 
Yes Not obligatory 
parameter 
Yes 2 (WFD-MSFD) 
Germany 
(Baltic sea) 
Yes Yes Yes 3 
Germany 
(North sea) 
Yes Not obligatory 
parameter 
No 2 (RSC-MSFD) 
Ireland No Not obligatory 
parameter 
No 3 
Latvia No Yes Yes 2 (RSC-MSFD) 
Lithuania Yes Yes Yes 3 
Netherlands No Not obligatory 
parameter 
No 3 
Poland Yes Yes Yes 3 
Romania No Yes Yes 2 (RSC-MSFD) 
Spain 
(Atlantic) 
No  Yes 3 
Sweden 
(Baltic sea) 
Yes Yes Yes 3 
Sweden 
(North sea) 
Yes Not obligatory 
parameter 
Yes 2(WFD-MSFD) 
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Table 11. Total Phosphorus 
Member 
State 
WFD 
information 
RSC  
coastal 
waters  
MSFD 
information 
Level Agreement 
Belgium No No No 3 
Bulgaria No Yes Yes 2 (RSC-MSFD) 
Denmark 
(Baltic sea) 
No Yes No 2(WFD-MSFD) 
Denmark 
(North sea, 
Skagerrak) 
No No No 3 
Estonia Yes Yes Yes 3 
Finland Yes Yes Yes 3 
France 
(Atlantic) 
No No No 3 
Germany 
(Baltic sea) 
Yes Yes Yes 3 
Germany 
(North sea) 
Yes No No 2 (RSC-MSFD) 
Ireland No No No 3 
Latvia No Yes Yes 2 (RSC-MSFD) 
Lithuania Yes Yes Yes 3 
Netherlands No No No 3 
Poland Yes Yes Yes 3 
Romania No Yes Yes 2 (RSC-MSFD) 
Spain 
(Atlantic) 
No No Yes 2(WFD-MSFD) 
Sweden 
(Baltic sea) 
Yes Yes Yes 3 
Sweden 
(North sea) 
Yes  Not 
obligatory 
parameter 
Yes 2(WFD-MSFD) 
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Photic Limit 
Photic limit is a recommended parameter for HELCOM, UNEP and Black sea, but for OSPAR is not an 
obligatory parameter by now.  
There is a general agreement (score “3) for this parameter in most of the cases. In the case of score 2, 
there are more agreements between WFD-MSFD reports than MSFD-RSC and WFD-RSC (Table 12). 
 
Dissolved Oxygen 
As for DIN and DIP, this is the parameter with more disagreements between WFD-MSFD-RSC, 
existing more agreement between the criteria used for MSFD and RSC than for WFD and MSFD 
purposes. 
 
Table 12. Photic Limit 
Member State WFD information RSC  coastal waters  MSFD information Level Agreement 
Belgium No Not obligatory 
parameter 
No 3 
Bulgaria Yes Yes Yes 3 
Croatia Yes Yes Yes 3 
Cyprus Yes Yes Yes 3 
Denmark 
(Baltic Sea) 
No Yes No 2 (WFD-MSFD) 
Denmark 
(North sea, 
Skagerrak) 
No Not obligatory 
parameter 
No 3 
Estonia Yes Yes Yes 3 
Finland Yes Yes Yes 3 
France 
(Atlantic) 
Yes Not obligatory 
parameter 
Yes 2 (WFD-MSFD) 
France 
(Mediterranea
n) 
Yes Yes Yes 3  
Germany 
(Baltic sea) 
No Yes Yes 2 (RSC-MSFD) 
Germany 
(North sea) 
No Not obligatory 
parameter 
No 3 
Greece No Yes Yes 2 (RSC-MSFD) 
Ireland No Not obligatory 
parameter 
No 3 
Italy Yes Yes No 2 (WFD-MSFD) 
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Member State WFD information RSC  coastal waters  MSFD information Level Agreement 
Latvia Yes Yes Yes 3 
Lithuania Yes Yes Yes 3 
Malta Yes Yes Yes 3 
Netherlands No Not obligatory 
parameter 
No 3 
Poland Yes Yes Yes 3 
Romania Yes Yes Yes 3 
Slovenia Yes Yes Yes 3 
Spain Yes Yes Yes 3 
Spain Yes Yes Yes 3 
Sweden 
(Baltic sea) 
Yes Yes Yes 3 
Sweden 
(North sea) 
Yes Not obligatory 
parameter 
Yes 2(WFD-MSFD) 
 
 
Table 13. Dissolved Oxygen 
Member State WFD information RSC  coastal 
waters  
MSFD information Level Agreement 
Belgium Yes Yes No 2 (WFD-RSC) 
Bulgaria Yes Yes Yes 3 
Croatia Yes Yes Yes 3 
Cyprus Yes Yes Yes 3 
Denmark 
(Baltic sea) 
No Yes No 2 (WFD-MSFD) 
Denmark 
(North sea, 
Skagerrak) 
No Yes No 2 (WFD-MSFD) 
Estonia Yes Yes No 2 (WFD-RSC) 
Finland No Yes No 2 (WFD-MSFD) 
France 
(Atlantic) 
Yes Yes Yes 3 
France 
(Mediterranea
Yes Yes Yes 3 
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Member State WFD information RSC  coastal 
waters  
MSFD information Level Agreement 
n) 
Germany 
(Baltic sea) 
No Yes Yes 2 (RSC-MSFD) 
Germany 
(North sea) 
No Yes Yes 2 (RSC-MSFD) 
Greece No Yes Yes 2 (RSC-MSFD) 
Ireland Yes Yes Yes 3 
Italy Yes Yes Yes 3 
Latvia No Yes Yes 2 (RSC-MSFD) 
Lithuania Yes Yes Yes 3 
Malta Yes Yes Yes 3 
Netherlands Yes Yes Yes 3 
Norway No Yes No 2 (WFD-MSFD 
Poland Yes Yes Yes 3 
Portugal Yes Yes No 2 (WFD-RSC) 
Romania Yes Yes Yes 3 
Spain Yes Yes Yes 3 
Spain Yes Yes Yes 3 
Sweden 
(Baltic sea) 
Yes Yes Yes 3   
Sweden 
(North sea) 
Yes Yes Yes 3   
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Figure 1. Graphs representing the percentage of agreement in the use of the different 
physicochemical parameters in coastal areas for WFD, MSFD and RSC purposes 
 
3.2 Comparison within Regional Seas 
Baltic Sea 
In the case of nutrients, HELCOM recommends to monitor and establish threshold values according to 
national WFD implementation.  
In the Baltic Sea, there is a 100% agreement in the monitoring of the parameters TN and TP for WFD 
and MSFD purposes. However, DIN and DIP are only measured by 3 countries in both cases.   
This in accordance with the fact that in the last decades, total nitrogen and total phosphorus, which 
include all forms of nitrogen and phosphorus compounds, have been increasingly used in coastal 
assessment (HELCOM, 2013).  
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For photic limit and dissolved oxygen, there is almost 100% agreement between WFD, MSFD and 
HELCOM recommendations. 
 
North Atlantic 
7 of 9 countries are measuring DIN and have established threshold values for this parameter for both 
Directives in coastal waters. OSPAR also recommends the monitoring of this parameter. However, 
OSPAR also recommends DIP but only 4 countries are measuring it for WFD, but 7 for MSFD in 
accordance to this recommendation. 
TN and TP are not an obligatory parameters for OSPAR, and according to it, only 2 countries are 
measuring it in coastal waters. 
The same for transparency. There is a general coincidence between WFD, and MSFD reports in the 
monitoring and only 3 countries are monitoring this parameter.  
For dissolved oxygen there is a general agreement in the monitoring of this parameter and 
establishment of threshold values for WFD, MSFD and OSPAR. 
 
Mediterranean 
In UNEP MAP, there is not nutrients assessment criteria agreed. However, 6 countries of 8 are 
measuring monitoring of the components of the DIN (Nitrate, nitrite and ammonium) for both 
Directives. Total Nitrogen is only measured by 3 countries for the WFD and MSFD (Greece, Malta, 
Italy) and one for the MSFD (Spain). 
In the case of Phosphorus, same numbers of countries (5) are measuring DIP and TP for both 
Directives. 
UNEP MAP recommends transparency of the water column and dissolved oxygen for a complete 
assessment of eutrophication and GES assessment, but transparency is not considered by all the 
Mediterranean countries for the WFD. However, it is considered by most of them for MSFD. 
Dissolved oxygen is considered by all countries for both Directives in the monitoring programs. 
 
Black Sea 
According to Black Sea Integrated Monitoring and Assessment Programme, DIN and DIP 
components, TP and TN are mandatory parameters for monitoring.  Both countries, Bulagaria and 
Romania, follow the requirements of the MSFD. The updated Black Sea Integrated Monitoring and 
Assessment Programme is in line with the requirements of MSFD. 
Dissolved oxygen and Photic limit is measured for both Directives and in accordance with the Black 
Sea Convention. 
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4 Conclusions 
 
In general, for nutrient criteria and dissolved oxygen, there are a considerable proportion of 
agreements between information reported for WFD and MSFD reports. This proportion of 
harmonization is also found when the comparison is done with the RSC criteria. However, there are 
still disagreements; in many cases these disagreements are due to the different institutions of each 
country in charge of the implementation of WFD and MSFD in coastal areas (e.g Romania); or the 
existence of national regulations for WFD in relation to physical parameters and threshold values, not 
applied for MSFD in the same areas (e.g Bulgaria, Romania, Ireland). But, we should take into 
consideration that the approaches of Directives are in some cases different (waters bodies, Marine 
UNIT, different requirements) 
In the case of photic limit, there is a general agreement and harmonization. 
Although according to WFD, it is up to MS to choice the nutrient parameter to analyze, there several 
examples of full harmonization. An example is the case of Poland. This country is measuring the same 
parameters, and in the same assessment season for WFD and MSFD and following HELCOM 
recommendations.  
Spain and Slovenia are also good examples of good coordination for the implementation of both 
Directives. In Slovenia, no additional monitoring is carried out within the MSFD. In Spain, the 
parameters are monitored once and used for both purposes. Monitoring Competent Authorities in 
coastal waters for WFD purposes are the Regional Governments and they are required to provide 
those also for MSFD assessments. In addition, IEO (Spanish Institute of Oceanography, in charge of 
MSFD assessments) is monitoring all marine waters and monitors some additional data in coastal 
waters as part of their regular surveys.  
In some cases, some disagreements are not understood. For example, in Bulgaria, there is a 
disagreement in relation to the assessment seasons. For WFD, they are assessing all seasons, but for 
MSFD only spring-summer period.  The ground for considering just these two seasons is the 
specificity of the Black Sea, where the anthropogenic enrichment with nutrients and the negative 
consequences are most pronounced during these two seasons. However, the Black Sea Convention 
recommends the monitoring in winter-spring. 
 
If the comparison is done within the Regional Seas, we can find a similar trend. Thus, in the Baltic Sea 
there is a high proportion of the countries monitoring TN and TP for both directives.  
They are considered as more robust parameters, less affected by seasonal nutrient conversion 
processes (Claussen et al., 2009).   
However, OSPAR does not consider TN and TP as obligatory parameters. In the North Atlantic, Winter 
DIN is generally regarded to be the single most important contributor to anthropogenically-induced 
change in phytoplankton communities (Devlin & Bonne, 2016). Winter measurements indicate the size 
of the nutrient pool available for the spring phytoplankton bloom (Andersen and Cowly, 2006). Metrics, 
therefore, must attempt to match the spring-summer-autumn biological data with concentrations of DIN 
from the previous winter. Probably, this is the reason why most of countries of this region are 
measuring this parameter and in the same assessment season (winter).  
OSPAR also recommends the monitoring of DIP, and most of the countries are measuring it for MSFD 
and not for WFD. The reason for this disagreement is not explained. 
It is the same case for the Black Sea. TN and TP (with DIN components and DIP) are mandatory 
parameters for Black Sea Convention, but for the WFD Romania and Bulgaria are measuring only DIN 
and DIP. 
In the Mediterranean, there is a general trend of monitoring the components of the DIN and DIP. But 
Italy monitors TP instead of DIP because, is included in the TRIX, the method used by this country for 
evaluating the level of eutrophication in the coastal areas. Therefore, comparison of threshold values 
between Italy and other countries is not possible, because TRIX is an overall eutrophication integration 
method and not comparable with the a   
Giovanardi et al. (2018), consider that the TP concentrations observed at sea are closely and 
functionally to be related to the freshwater inputs from the continent, and then to be referred to the 
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amount of nutrient loads generated and delivered from the basins burdening on the coastal areas. But, 
the phosphorus associated to the freshwater inputs from the continent is a less ”conservative” 
substance than inorganic parameter, since its decay in seawaters must  be referred  not only to 
physical dilution, but also to the removal from the system due to sedimentation and/or chemical 
precipitation (Giovanardi and Tromellini, 1992). 
The advantages of considering total and inorganic nutrients is related to the significant correlations 
between TN, TP and chlorophyll found (Smith et al., 2006). In addition, total nutrients are essential for 
determining nutrient budgets which have particular importance in coastal and marine waters that are 
influenced by transboundary nutrient transport and receive nutrient inputs from other countries. 
Furthermore, total nutrients are also essential parameters for establishing nutrient reduction targets 
(Poikane et al., 2019).  
This means that monitoring and assessing both total and dissolved nutrients is necessary if a good 
understanding of the trend in nutrient concentrations in the marine environment is to be obtained. 
Therefore, we recommend to assess for both Directives, total nutrients alongside inorganic nutrients, 
photic limit and dissolved oxygen, as it stated in the Annex of the Commission Decision (EU) 2017/848 
of 17 May 2017, for the MSFD implementation (Descriptor 5-Eutrophication). Regarding assessment 
seasons, meanwhile the use of winter means of dissolved inorganic nitrogen and phosphorus is 
common practice in the northern regional seas (Baltic Sea, North Sea), but less suitable to describe 
the nutrient levels in southern seas like the Mediterranean Sea and the Black Sea where the growing 
season is longer (EEA, 2019). 
The reasons for not measuring these parameters in coastal areas for both Directives should be 
properly justified; a coordination between different institutions or departments of each country in 
charge of the implementation of both Directives is necessary, and a coordination between countries 
included in the same region for measuring the same parameters is recommended. This should be 
done in accordance to the Regional Convention Seas; the problem is that in some cases the 
recommendations of these Regional Convention seas does not include all these parameters as 
mandatory. A better justification for it, is also necessary.  
In general, for nutrient criteria and dissolved oxygen, there are a considerable proportion of 
agreements between information reported for WFD and MSFD reports. This proportion of 
harmonization is also found when the comparison is done with the RSC criteria. However, there are 
still disagreements; in many cases these disagreements are due to the different institutions of each 
country in charge of the implementation of WFD and MSFD in coastal areas (e.g Romania); or the 
existence of national regulations for WFD in relation to physical parameters and threshold values, not 
applied for MSFD in the same areas (e.g Bulgaria, Romania, Ireland). But, we should take into 
consideration that the approaches of Directives are in some cases different (waters bodies, Marine 
UNIT, different requirements) 
In the case of photic limit, there is a general agreement and harmonization. 
Although according to WFD, it is up to MS to choice the nutrient parameter to analyze, there several 
examples of full harmonization. An example is the case of Poland. This country is measuring the same 
parameters, and in the same assessment season for WFD and MSFD and following HELCOM 
recommendations.  
Spain and Slovenia are also good examples of good coordination for the implementation of both 
Directives. In Slovenia, no additional monitoring is carried out within the MSFD. In Spain, the 
parameters are monitored once and used for both purposes. Monitoring Competent Authorities in 
coastal waters for WFD purposes are the Regional Governments and they are required to provide 
those also for MSFD assessments. In addition, IEO (Spanish Institute of Oceanography, in charge of 
MSFD assessments) is monitoring all marine waters and monitors some additional data in coastal 
waters as part of their regular surveys.  
In some cases, some disagreements are not understood. For example, in Bulgaria, there is a 
disagreement in relation to the assessment seasons. For WFD, they are assessing all seasons, but for 
MSFD only spring-summer period.  The ground for considering just these two seasons is the 
specificity of the Black Sea, where the anthropogenic enrichment with nutrients and the negative 
consequences are most pronounced during these two seasons. However, the Black Sea Convention 
recommends the monitoring in winter-spring. 
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If the comparison is done within the Regional Seas, we can find a similar trend. Thus, in the Baltic Sea 
there is a high proportion of the countries monitoring TN and TP for both directives.  
They are considered as more robust parameters, less affected by seasonal nutrient conversion 
processes (Claussen et al., 2009).   
However, OSPAR does not consider TN and TP as obligatory parameters. In the North Atlantic, Winter 
DIN is generally regarded to be the single most important contributor to anthropogenically-induced 
change in phytoplankton communities (Devlin & Bonne, 2016). Winter measurements indicate the size 
of the nutrient pool available for the spring phytoplankton bloom (Andersen and Cowly, 2006). Metrics, 
therefore, must attempt to match the spring-summer-autumn biological data with concentrations of DIN 
from the previous winter. Probably, this is the reason why most of countries of this region are 
measuring this parameter and in the same assessment season (winter).  
OSPAR also recommends the monitoring of DIP, and most of the countries are measuring it for MSFD 
and not for WFD. The reason for this disagreement is not explained. 
It is the same case for the Black Sea. TN and TP (with DIN components and DIP) are mandatory 
parameters for Black Sea Convention, but for the WFD Romania and Bulgaria are measuring only DIN 
and DIP. 
In the Mediterranean, there is a general trend of monitoring the components of the DIN and DIP. But 
Italy monitors TP instead of DIP because, is included in the TRIX, the method used by this country for 
evaluating the level of eutrophication in the coastal areas. Therefore, comparison of threshold values 
between Italy and other countries is not possible, because TRIX is an overall eutrophication integration 
method and not comparable with the a   
Giovanardi et al. (2018), consider that the TP concentrations observed at sea are closely and 
functionally to be related to the freshwater inputs from the continent, and then to be referred to the 
amount of nutrient loads generated and delivered from the basins burdening on the coastal areas. But, 
the phosphorus associated to the freshwater inputs from the continent is a less ”conservative” 
substance than inorganic parameter, since its decay in seawaters must  be referred  not only to 
physical dilution, but also to the removal from the system due to sedimentation and/or chemical 
precipitation (Giovanardi and Tromellini, 1992). 
The advantages of considering total and inorganic nutrients is related to the significant correlations 
between TN, TP and chlorophyll found (Smith et al., 2006). In addition, total nutrients are essential for 
determining nutrient budgets which have particular importance in coastal and marine waters that are 
influenced by transboundary nutrient transport and receive nutrient inputs from other countries. 
Furthermore, total nutrients are also essential parameters for establishing nutrient reduction targets 
(Poikane et al., 2019).  
This means that monitoring and assessing both total and dissolved nutrients is necessary if a good 
understanding of the trend in nutrient concentrations in the marine environment is to be obtained. 
Therefore, we recommend to assess for both Directives, total nutrients alongside inorganic nutrients, 
photic limit and dissolved oxygen, as it stated in the Annex of the Commission Decision (EU) 2017/848 
of 17 May 2017, for the MSFD implementation (Descriptor 5-Eutrophication). Regarding assessment 
seasons, meanwhile the use of winter means of dissolved inorganic nitrogen and phosphorus is 
common practice in the northern regional seas (Baltic Sea, North Sea), but less suitable to describe 
the nutrient levels in southern seas like the Mediterranean Sea and the Black Sea where the growing 
season is longer (EEA, 2019). 
The reasons for not measuring these parameters in coastal areas for both Directives should be 
properly justified; a coordination between different institutions or departments of each country in 
charge of the implementation of both Directives is necessary, and a coordination between countries 
included in the same region for measuring the same parameters is recommended. This should be 
done in accordance to the Regional Convention Seas; the problem is that in some cases the 
recommendations of these Regional Convention seas does not include all these parameters as 
mandatory. A better justification for it, is also necessary.  
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